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InlvodHclioii to the inemoivs on the winds of JPovt BlaiVy Dhuhvi^ Jnhhulx^onc^ jBelganntf 

Deesa and Karachi, hj Gilbert T. Walker, O.S.I., SLA., Sc.D., E.R.S. 

The discussions of the records of six anemograph stations which follow complete the 
set of memoirs which Sir John Eliot had planned to write after his rethement. Of these 
nine form Volume XVIII, and two precede this in Volume XIX; hut his tintimely death 
prevented Sir John Eliot from finishing the task that ho had set himself. He nearly 
completed the analysis of the winds of Port Blair and this is published largely as he left 
it, with some modifications and corrections necessary to bring it into accordance with 
definite results obtained by other workers : Sir John Eliot also left some notes ,for the 
memoirs on Belgaum and Deesa; but those on Dhnbri, Jubbulpore and Karachi w^ere 
practically untouched. An examination of the original data in the course of writing the 
last five memoirs has shown that the instrumental records of the whole series were in 
general far from good,* but after careful consideration it appears that the results 
arc qualitatively, though not quantitatively, true; and it seemed well worth while there- 
fore to ask ^tr. W. A. Harwood to carry through the publication of the series. Mter the 
lapse of so many years it would involve very much labour to make any attempt to eliminate 
the various errors in the records, and the last jive memoirs have therefore been made 
very brief, questions of detail being neglected entirely. Thus it was at first intended to 
add to Sir John Eliot’s discussion of the Port Blair data a section giving the harmonic 
analysis of the winds after eliminating the effects of prevailing ^Yinds and convection 
currents, as has been done by Hann for Dodabetia and Kodaikanal ; but the discrepan- 
cies due to faulty exposure and inefiicient W'orking w’ere so serious that this idea %vaa 
abandoned. The theoretical winds resulting from the daily pressure variation have how 
ever been Avorked out by Hr. W. A. Harwood for two latitudes and arc published as an 
appendix to the present volume. They may he useful as indicating the relation between 
the daily variation of the nnnd and the daily oscillation of the barometer. 


A discussion of the ancmogvaphic ohseraaiions recorded at Fort Flair from September 
189d to August lOOJ, by Sir Joiix Eliot, JLA., PJl.S., K.C.I.E. 

ItatHude IF dV N Longiiitdc 92' 42' K, Elevation of barometer cistern 91 feet above 
mean sea levelt and of the top of the anemograph tower 30 feet above the ground 
level. 

The present discussion of the Port Blair anemograpbic data is probably the most 
inlerasting of the series, as Port Blair is the only purely insular and tropical station at 
which these observations have been liitherlo recorded in India. 

Port Blair is in latitude 12® X and hence practically in the same latitude as Hadras 
in the Indian Peninsula and Jlergui in tho ^falay Peninsula. It is about 800 miles 
distant from ^Madras, and also from Saugor Island at the entrance to the Hoogly, 350 
miles from Cape Negrais, the nearest point in Burma, 400 miles from Eangoon 
and Hergui, and 500 miles from the entrance to the Bay of Bengal (assumed to be in 
latitude 5® N). 

' ♦ The trirMlioni ui tlifi r(*cord3 of eomc aiicmomctors are uutiu^jtv/orlhy aud in many tho volocitlcji loeo tlicir cccuracy 

£or BOinc years before clean injj. 


0 


142 


DtSCOSSlOS OP THE AHEMOaRAPHIC OBSER\’:a.TIONS 


The island on -vvliich tlie town stands is' one of a Ime wliicli probably represents , tbe 
unsubmerged portion ’of a mountain range extending fi-qm Cape Kegrais to tbe northern 
extremity of Sumatra, and which may be regarded as the continuation of the 'Axahan 
Yoma. The line of islands includes Preparis, the Cocos Isknds, the Andamans and the 
Kicobars, and divide the Bay of Bengal- into two portions, the Bay. .proper;. to the west, 

and a smaller portion, the Andaman Sea, to the. east. ' . 

The station is situated on' a deep inlet- .which penetrates .westwards into.the Ip-rv^ 
forest-coTored hills Of the Great Andaman and nearly unites -^vith a similar, inlet on the 
western side. . The entrance of the.inlet is nearly closed by Boss Island,-, a- rochy ' ridge . 
about 1-J- miles long and mile wide running north. .and south. ' This, islanAis -nnll 
planted rvith trees, but a suitable, site for, the obSeryatory was found at its .; southern. -end. 
There is practically no land ,to the Oast betyeenithe'ohseryatory. and the 5ilalay Penin- 
sula, but about 10 miles of low billy country separates it from tbe sea on tbe -ryest. .To 
the south, low liills stretch almost continuously .for, about, 20 miles,- and to tbe north, at 
a distance of about fire miles, Jlo’uut Haniet. rises to a height of nearij' 1,200. feet. ■ 
Local peculiarities of tbe wind- are therefore not likely .to be very marked and the records 
may ;be accepted as representing correctly the, winds of the 'sunmmding portion of the 
Bay of Bengal.^- • ■ • . ■ ' . - 

Meteoeoeogt or Poet Beaie and the, Anda^ian IseandsI ' 

The most important feature of the meteorology of Pprt Blair, representative of tlie 
centre of the Bay of Bengali is the very" small variation of the temperature, pressure 
and humidity conditions during the year. 

Temperatru'e (as represented by the . morrtbly means) lias two maxiihum and two 
minimtmr values in the course of the year. The following gives data i' — 


— 

Maxiiniui]. 



Hialuoto. 

htcau' mor.tUly matlmum 
temperature. 

92'5 (April) 

85*1 (Sept.) 

SC'9.(0cl.)' 

85-0 (Dec;) 

Jifean monthly * minimum 
temperature. 

78'S („) 

7G-0 („) ^ 

77-3 („) 

M'O (Feb.) ' 

Mean monthly temperature « 

h-7 h,)' \ 

707 ■ („)' 

Sl'2 (Nov.) 

80-2 (Jan.) : 


Mean monthly tem]reraiure is hence highest in April and lowest in- September, but 
its annual range is only 5°. The highest ' monthly 'maximuin temjiera'tiU’e''occ'urs in 
April and the lowest minimrun in Pebruary; the range'- being IT'd- or little'' morb than 
half of the diurnal variation in India in the "driest months of the year;' The'h'igiiest 
maximnm recorded since the establishment of tire observatory is 09'’'1' (oh the' 6th and 
Sth May 1889) and tlie lowest minimum GB°‘6 (on the 28th I>ccember‘1^75), thris gi'ring 
an absolute range of '33°'l’, during tbe'period of uehriy forty years from lS68'to'l90-i. 
The diurnal range is greatest jn March (l'P'5) and least in July'{8'’'6) and averages' 10°A 
for the vear. ■' ' ■ • ' ' 

•I ha*'o left this os ex^wssing: tlio.ric^ of Sir John Eliot, but largo discrepancies bet-ween the readings of the anemo- 
graph and nncmoinctcr at Portlllair ehotr .lhattho suiTOundings exorcise oonsidcrablo irtfluencej bejond, this 'the ,*wircles9 
niossiigcs that nour come in daily show at times a mai-hed disagreement between tho wind directions .recorded and those to bo 
expected from tho isohars,— G. T. "W’. 
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The valuation of temperature hence may be resolved into a moderate diurnal varia- 
tion (averaging 10°) and a small annual variation of about 7° supeiimposed on the diur‘ 
nal variation. These’ ranges are of coiu'se not quite representative of purely sea 
conditions, being considerably liigher than they ivould be in the entire absence of land. 

The variation of pressm’e is simpler and even less marked than that of temperature. 
The Barometer reading as is generallj’’ the case in India is highest on the average in 
January and lowest in June. The follouinn* "ives extreme data : — 

O O 


— 

UloxintT MnAifs. 


SJmimum. 

10 A.ir 

29*047 ins. (Jan. & Fob.) 

20*7CS ins. (Juno) 

•1 P.H 

20*842 „ ( J.annar3’ ) 

20*089 „ ( „ ) 

Mean of day . . • . . , 

20 SOS „ ( „ ) 

20*733 „ ( „ ) 

Diurnal range . * • . , 

•111 in. (JI.irc!i) 

*075 in. (Jub*.) 


The range of the monthly mean pressure is hence only ’165", That of the monthly 
mean including the diurnal range (i.e., the difference between the maximum 10 A,3i. and 
the minimum 1 p.h. pressui-e) is ’258". This is only slightly more than a quarter of an 
inch, of which more than a tenth of an inch is duo to the diiu’ual variation which is in- 
dejiendent of weather conditions. 

The aqueous vapoim pressure, or amount of moisture in the air, is always large. 
The monthly mean value has two maxima and two minima in the coiuse of the year. 
The following gives data of the vapour pressm^e ; — 


1 


Sfaxinmm, 

3IinlmnQ], 


8 A.M. , » 

•7S1 (Jan.) 

•OGG (May) 

•020 (Atig.) 

•035 (Oct.) 

4 r.M. . 

•SM ( .. ) 

i 

•OGO (April 

May) 

‘OIS (Sop.) 

•03C ( „ ) 

iUcaii of da^' , 

j 

•SO- ( „ ) 

1 

*050 (April) 

'005 (Aug. & 1 
Sop.) 

•941 (Xov.) 


The absolute maximimi is in April when temperature is highest, and the minimum 
in January when temperatm'e is lowest. Tliis variation is evidently the result of local 
evaporation in the neighbouring sea area and it is noteworthy that the vapour amount 
is absolutely greatest, not during the south-west monsoon period, but in April when 
the lightness of the lower air movement and the comparative absence of conrectional 
movement favours the accumulation of aqueous vapoxu* in the lower air strata. 

The following gives data shoving the chief featui’e^ (i the annual variation of the 
percentage humidity of the air 




Mluhnom. 



Jrajlmurn. 

ITcan of day . * 

78*7 January | 

S7‘6 June 

SG‘2 July 

89*4 Soptcinber. 


J3*2 


















J44, DISCUSSION OF THE ANEMOGEAPHIC ODSEllVATIONS . ' 

The data for the amount of cloud show only one maximum and one minimum ■ 
dming the year, 7 9 (July) and 2-7 (March). • ' 

In the following table are given data of the mean monthly rainfall and number of ', 
rainy days at Port Blaii’, together with the mean monthly rainfall at Nancowiy,’ a 
station in the Nicobar Islands in latitude 8° 17 and longitude 93° E. . . . 





Post PiiiB. 

' T^AXCOWBr. " 


Mesn rainfall of ruontb. 

InclipB. 

Number of ratoj days. • 

Mean rainfall of moetb, 

Inchcf. 

January 


. 


0*00 


2*1 

2*77 

February 



• 

0‘0G 


1*1 

1-87 , 

March 




O'U 


i*o' 

2*30 

April 




2‘di 


G*G 

4*85 

May 




lC-73 


18*8 

13*53 

Juno 



* 

17-95 


.'23*2 

- 13*66 

July 



. 

15'4G 


23*1 

12*66 

August 



. 

14'81 


23-1 

11*71 , 

September 




18'85 


23*3 

11*54 * 

October 



• 

11‘6S 


18*7 , 

14‘23 

November 



• * 

S‘53 


13’0 

33*45 

December 



• 

6*55 


7*6 

11*89 

Year . . . ' . 

114*70 

IGOo 

114*36 


• A fall of 0*1'' being taken to constitute a rainy day. 


Tliere are at Port Blair, as in soutliern India generally, tvo periods of maximum 
rainfall during the year, viz., June and Sejitember, i. e., at the beginning and at tbe end 
of the full extension of the monsoon into upper India' and the corresponding minima are 
in the months of March and 'August. Bainfall.is small in amount from January to 
Ajiril, but the extension of south-\rest *uinds (local in character) in May gives a very 
large increase at both Port Blair and Nancowry, as is also the case in Tenasseiini and 
Lower Burma in that month. The rainfaU of June at K'ancowry is on* the averao-e the^ 
same in amount as in May. At Port Blair however the dune rainfall is slightly greater 
tiian that of May. A slight decrease occui's during the period of the full extension of 
the monsoon currents to them limits in the upper Punjab which is succeeded by a brief 
increase at Port Blaii* in September, and at NancoTOy in October following on the 
gradual withdrawal of the humid ciUTents. Eainfall decreases in amount dimih" the 
remaining tw’o months, more rapidly at Port Blair than Nancowry. ’ 

The following is a brief stetch of the variation of the meteorological conditions 
during the year : — , " ‘ . 

The year may be divided into four seasons, the characteristic features of which differ 
considerably : — ' * ’ ' 
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These are 

(1) The north-east monsoon period, including the months of January and 
February, TThen light to moderate steady north-east -winds prevail over the 
whole of the Bay area. 

(2) The pre-monsoon transition period fo’om the north-east to the south-west mon- 
soon, during which south-west winds gradually extend from the north south- 
wards over the whole of the Bay area. 

(3) The south-west monsoon period from June to September, when south-west 
i[\Tads (the continuation of the south-east trade-winds) advance northwards 
over the Bay into northern India, and prevail steadily from July to September. 

(I) The post-monsoon transition period from the south-west to the north-east 
monsoon, diu'ing which north-east winds of continental origin gradually extend 
from north-west India over the whole Bay area. 

17/e north-east monsoon period . — Daring this period moderate gradients for north- 
easterly winds varying slightly from day to day obtain over the whole Bay area. Dallas’s 
charts in the ileteorological Atlas of the Indian Seas show that in the south and centre 
of the Bay wdnds from northerly directions prevail almost exclusively. The average 
sti*ength of the ivinds in Januaiy ranges from about force 2 (Beaufort notation) in the 
north-west angle of tlie Bay to about force 3'o in the south. It averages 3'0 to the west 
of the Andamans, and 2'o and 3*1 in the north and south of the Andaman Sea respec- 
tively. 'Winds are slightly weaker and more variable in February than in January, the 
difference in strength being most mai*kcd in the centre and south. Temperature is 
lowest and the air driest in January, while light to moderate winds with lightly clouded 
skies as a rule obtain. Winds vary considerably in strength with the variation of the 
gradients which are usually greatest after the passage eastwards of cold weather storms 
which have given light to moderate rain showers in Bengal and Assam. Moderate to 
steep gradients obtain also during the maximum and minimum phases of the oscillatory 
changes in India, which are due to some more general cause thanthe passage of the 
cold weather storms and usually independent of the weather conditions. Cyclonic 
storms are of very rare occuiTCnce in the Bay and the Andaman Sea during the period, 
and the rainfall at Port Blair is small in amount, averaging less than two inche s. 

Tre^^nonsoon transition period . — With 'the commencement of the hot weather in 
ilarch over Bengal and northern India generally, pressure begins to fall in the interior, 
a-nd local south-west winds set in on the Bengal coast. These winds gradually extend 
landwards and seawards. By the end of March they appear to reach about latitude 
16° N, and in the latter part of May they usually prevail over the wholelof the Bay area. 
Feeble north-east winds continue in March over the southeim half of the Bay, hut they 
do not exceed force 2 to 3 on the average in any part of the centre or south- 

In April the mean pressure is uniform over the Bay and' light variable winds 
prevail in the centre of the Bay furthest from the larger hot land areas where there is a 
lai*ge local indraught by day from the neighbomdng seas* The mean force of the winds 
near the Andamans is 2*6 which is considerably less than the force in the noighhourhood 
of the Bengal and Madras coasts where ship observations show an average force of 3*6. 

Pressme continues to fall in 3Iay over the interior of India, especially in the north, 
and feeble to moderate gradients for south-west winds are usually established over the north 
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and centre of the Bay dming the month. The air movement on the wholeinoreases in 'the 
Bay, chiefly, on-ing to increasing activity at its centre. Winds on. the mean of the month' 
are of force 3;5 in the neighbourhood of the Bengal and' Madras coasts, and raiigc lie- 
tu'cen 3 and -4 over the centre and south of the Bay. Occasionally however the condi- 
tions of nearly uniform iircssure which -prevail in -April persist during a part pf May. 
During these periods of approximately uniform -pressure' Over the, centre of the Bay, 
conditions are favourable to the formation of cyclonic storms which may -develop into 
fierce .'cyclones w'ith their characteristic calm centres, storm waves andhm’ricape winds. 
Four such storms formed in this season during the period 1895-1904, ''i;w.,'in 1895, 1897,. 
1898 arid 190-4. The storms all formed in an area characterised for some time i)re\dously 
by nearly uniform pressiue, light variable winds, moderately high temperature and clear 
or lightly clouded skies. '. The lower strata under, such conditions tend to become satiu- 
ated with aqueous vapour, the. product of prolonged evaporation. . 

The sputliAcest mompgn ‘period.— Jn the- latter part of May and the first week or 
fortnight of June south-westerly yinds.of uroderate intensity j»revail over tiie Bay. The 
movement, as already explained, commences at the head of the Bay in March and gindu-; 
ally -extends- southwards in April, and -lllay. It lias been regarded by some meteorologists 
as the setting in pf the south- west ^monsoon . The rainfall ndiich these sea winds give is 
restricted to the op.aat districts of Tenasserim and Burma, and to Bengal and Assarii, the 
greater part of the interior experiencing- exceedingly dry hot weather-, A comparatively 
sudden change. usually o.cciu’S in the Bay area froin about the lOth to the 14th and the 
land winds pf the interior, are rapidly displaced by humid winds of great steadiness and 
volume. -This change ediibited in-, the Bay as a-n advance of a wave of distruihed squally’ 
weather with strong winds and inuch rain forms the commencement or biu-st.of the 
south-west monsoon. . ; ■ . , . . . , ' , ' 

Thri character of (the change in ■ the ah movement is shown by tire following data 
giving five day means for the month of June of each year of the period ; 


: . < 



1805. 

1806: 

1697, 

1898. 

1690. 

'ifioo. 

1901. 

’JM2. 

1903: 

lOO-i, 

1st to 6tli - , . ' . . ... . 

-131 

" 

12S 

. 

83. 

'l48 

131 

98 

105 

114 ' 

SO 

101 

Cth to lOtli ^ , 


-• 111 

1 130- 

IP, 

.90 

211 

259 

141 

111, 

■ 23-1 

lltKtolStV . , ' . . ',j 

lie. 

220 

,22?.. 

: 206. 

'S5, 

29? 

320. 

210 

181 

:228 

HJtUtoSOtir / . . • • 

221 

2’rG 

SIO 

noS' 

'-9? 

> 289 

267- 

'169 

h22S 

1231 

2lBt to 25Ui ■ . . ^ ‘ ; 

m' 

' 2X0^ 

2S? 

236 

/115 

P 

• 142 

‘ 160 

1 '228_ 

216‘ 

2Gtlito30tli \ \| 


2D3 

1 , 

219 

'198 

-5 

' ,126 

' 222 

i' 125 

C8‘, 

i 

' ’143' 

'2?8 


The, advance (marked by a large and siulden increase of the velocity pf' the, winds) 
occun-ed 'iri the fomth period of the month in 1895, in the third in six years,pnd in the 
second in two years. . It is remarkable that, in' 1899 the year of , the great • drought and 
failure of the ' monsoon, hhe 'increase'. of velocity, was not exhil)ited,iri jrme, and hence 
the tnip south'-wset monsoon was.gi'eatly delayed in that year. The change'qccurs on the,' 
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average about tbe lOfch or lltli of the 'moritb in the latitude of Port Blair, and tlie 13tli 
or 14tb at the head of the Bay thus progressing at an average rate of about 250 miles 
per diem. In the majority of years it is accompanied by ‘the formation of a cyclonic 
storm in the north of the' Bay (a list of these storms is given in ^'Discussion of the 
Anemographic Observations recorded at Saugor Island**). Such storms only affect 
the Tvinds over the south and centre of the Bay by intensifying the general movement 
from south-west. These intensified monsoon winds exhibit -practically no shift of 
direction at Port Blair with -the advance of -the storm. - ’ 

After the full establishment of the south-west monsoon, steady south-west to west- 
south- west winds usually prevail . The only important feature of the air movement is an 
oscillatory variation of Its amount, periods of strong winds alternating with periods of 
feeble mnds. ' The following gives three examples of such variations in the month of 
July for the years 1895, 1899 and 1903: The mean daily air movement at Port Blair in 
July is, it may be noted, 201 miles. 


Tear. ' 

Period ol mouth of duly. 

Mr an daily air 
raovcment of 
period. 

Average daily 
rainlall of 
period. 

- 







Milos. 

Inches. 




let to Oth 




162 

. 0-74 




10th to 17th 




220 

0‘o6 

1895 . 

, J 











ISth to 20th 


• m 


160 

0*16 




2l6t to 3lst 


« ( 


273 

0*24 




2Dd to 6ih 


« « 


' 266 

0-43 



1 

7th to 9th 




195 

0*09 

1899 . 

. -J 









1 

loth to irth 




237 

,0-11 



1 

18th to 31st 

» 



144 

0-14 



1 

1st to 9th 




114 

0-29 

- 


1 

loth to 14th 




232 

1-18 

1903 . 

. 









1 

loth to 21st 




r 169 

1‘16 



1 

22nclto31st 


• 


225 

1-20 


Corresponding data are given for tlie montL, of August in 1897 and 1901 in the 
following statement. The mean daily air movement at Port Blair in August is 187 

miles. 


rear. 

Period of month of August. 

Mean JaUy air 
movemeat of 
pciiod. 

Arerage daiJj 
rainiall of 
period. 







Miles. 

Inches. 




3ra to 7th 

« » 

• 

250 

0-69 




Stb to lOfch 



‘198 

0-21 

1807 . 

•i 


11th to 13th 

« • 

• 

210 

1-40 




14th to 29th 

» • 

• 

111 

' 0*41 


1 


30th and Slet • 

1 • _ 

• • 

'i 

288 

0*12 
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Year. 

Petiod of month of Au greet. 

SIcan daily olr 
morement of 
period. 

Arcrapo dally 
rainfall of 
■ * period. ‘ . 




2nd to Cih .... 

Ainee.i 

144 

- Inches. 

,.1*01 ' 




7tli to lOtli .... 

214 

. o-oo 

1001 . 



mhto21sfc . . . . 

178 

0-28 


i 


22nd to 24th . ' , . 

247 

017 . , 



L 

25lhto Slst . . . 

1 

138 

' 0‘1S 


Tlie previous data, selected practically at random, exhibit fully the oscillatory 
variation of the air movement in very variable periods during the monsoon at Port .Blair 
and hence almost certainly over the centre and south of the Bay of Bengal. ‘ It is 
interesting to note that the strength of the vdnds in v^hat may be termed the positive 
phase of the oscillatoiy variation is practically the same at Port Blair as in tl^e burst of. 
the monsoont 

The following gives the mean force of the winds in the sea areas to the east and 
west of the Andamans for each month of the period {vide the Meteorological Atlas of- 
the Indian Seas). 


- Homn, 

Mbait wijr 
BEivrOBT B 
'Abba 

n stbewotk 

GALE irf Bay 
ro 1 UB 

IIor5LTTi.Locnr awd cojbk'!- 

ToimiJto IlEAfcTORT li'Dlini'B 

At Boat BoAtja.- 

Ea«t of tho 
Andamans. 

WCBt of the 
Andamans. 

Velocity, 

Force. 

Jnno 

4-1 

4-S 

10*4 

1*5 

July ...... 

4*1 

. 4-G 

11*G 

1-7 

Auf^sfc . • . . , . 

4-0 

4‘S , ; 

10‘8 

1 1*G 

September ..... 

3-3 

3*7 . 1 

3-5 

1’3' 

1 


The data indicate that the monsoon uinds are stronger in the Bay of Ben^nl than 
in the Andaman Sea, that they are most vigorous in July and August and fall off consi- 
derably in^ September. The seasonal variation of the movement at Port Blair is seen 
to he similar to that in the sea area east of the Andamans. 

After the establishment of the south-west .monsoon over the ’Bay area c 6l ni 
storms form at intervals in the north of the Bayj and advance as a rule through - 
them India along a trough of low pressure which is one of the more important 
features of the pressure distribution of the period. ®lair. the only noticeable 

effect of such storms on the air movement is to intensify it during thoir incepti6n' and ’ 
for some days afterwards. The winds are remarkably steady in dii-ection during these 
periods. Typical examples are shown in the India Daily Weather Eeports of f * 
30th June and 26th to 31st July 1896, 12th to 19th June 1898, and 7th to iSth Auoust 
1899 ; and data regarding others are given in the ‘‘ Meteorological Atlas of the Ind' ^ 
Seas.** These examples illustrate three different types, the first being a storm at 
commencement of the season, the second and third storms generated in the north-west' 


• Se«, il. 0. Leadon Ko, ifO, pape 15 ** Tie Beaufort Scale of Vlad Torce' 


C, C, Slmpsou, 





nrconnKi) at tout nnAin rr.oM si:rTKMnKU i69i to august loot. 


•U9 

Single of the Hay of moclorafe to considerable intensity (the third being in fact one of 
the most rjgoi'ous rain s(orms of the period), and the fourth, a comparatively rare type 
of rain storm forming in the north Andaman Sea* 

The general meteorological conditions arc unchanged from .Tunc to August, 
pressure being liigluist in the extreme south of India, and lou'cst in upper India. The 
gnidients are steep in the Bay and Arabian Sea, but. vary witliin wide limits in i)eriods 
corresponding with the periods of oscillatory variation of tlic air movement. In SopteiU' 
her pn'ssure increases rather nipidly in upper India relative to nortli-east and soutli 
India and the gradients decrease in tlie Bay at the same time that the trough of low 
p^t^s5U^e shifts considerably in position. Occasionally the conditions in tlic Bay are 
favourable for the development of intense cyclonic storms or cyclones. Typical ex- 
amples of such storms arc those of 3rd to 7th September lS!)o and lltli to 10 th Sc])tem- 
ber ISDS. 

The retreat in j south -teat monsoon or i^ost -monsoon iransition period — Pressure 
incn*astis rajndly in north-west India in October and on the mean of the month is 
n'lnarkably uniform over the whole Indian land and sea area. It is slightly lower on 
the avenigc over the Bay an^n than ov'cr the land area. 

In the early part of the month tlie monsoon eirculafion over the Bay continues to 
Ik* directed to Jhirma and Bengal. Light, westerly airs pnwail in the Gangetic plain 
extending i*as't wards ns tin? south*we.st monsoon current weakens and contracts seawards. 
Lsunlly about the middle of the month, pressiiro increases in Burma and Bengal 
relativi* to the south and eenti*e f>f the Bay and a sliallow belt of low pi'cssure stretches 
in an east and west din^ction aen>^s the Bay. The monsoon Aviiids recurve round this 
low pressure belt and are now directed to the west coast of tlie Bay, where tliey give 
(vvaMonal general rain. Depn'sdons fnK]nently form in the low pressure area, and 
march w<^^twards to the Ganjnm or the Coromandel (*oast giving rainfall along th(*ir 
path''. Pressure continues to inea-asc in northern India and the belt of low prt*ssure 
shifts Miuthwanls down the Bay. Its axis is usually in about the latitude of Port Blair 
in XovcmbiT, in the extreme south of tiie Bay in December and before the end of (he 
month it is usual!}' ahsorhinl or tnmsformcd into the crjuntorial low pressure belt 
of tlM nor?li-ea^t monsoon pt^ricKl. 

Tin* south-wC''t inoiivoon eiUTcnt henee curves round in the soutli and centre of (!k*. 
Bav giving frequmt and heavy rain wJiich steadily diminishes at Port Blair and in the 
Xicobars frmn Oeto])er to December. In tlie latter montli the rain-storms form in tin* 
belt to the cast of Ceylon utuI tlie south Coromandel coast, between a region of iiorlli- 
winds in the Bay and of liumid south-west to west winds at the entrance to (lie 
Bav. Tlnw rarely devcloj) into comjileto and well-marked eyclonic circulations, 
but p'K*? %ee,st wards ns areas of hea\y min and squally weather. 

Cvclonie storms fonn at intervals during (he period. The conditions arc favourabh} 
to '^low (levehipment and jmilonged growtli with the n*snl( that the storms oc(*asional!y 
att.oin lie* inlensity of ryelones. Owing to their originating in tlic cenire or.soutliof 
tin* Bav, l^u't Blair is frequently visited for short periods by vigorous cyclonic winds, 
moving about a centre to the west of (In* station. Typical examples of sueb storms art.* 
lho^^‘ of the bib to 12tli December 1S05, 2Lsf/ to 2)t]i October 1S1)7, dtli to IL’th 
>ViVcmbcr ISbS, 27t]i to 31st October 1903, and Pith to 15th IVovcmber 1903. 


c 
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DISCUSSION OP THE ANEiloanAPHIC OBSEUVATIOKS 

The table belopr shovrs the character of the -winds over the sea areas to the HrCst.' and' 
east of the Andamans, together -with that at Port Blair for the season. , 


MoirxJi* 

SiBin vnifD eiSBROin is UiT 
(DBlUSoBt BOALE), 

ilass jtotr* AMD coEai*' 

SOSMltO BtiVTOST SmiBBE 
Orirrsrs ArpoirBiiiE. 

West of the 
A&damsQS. 

EbbI ot the 
Attdairanei, 

Velocity. 

I’ofce, 

October • . ' . 

. 


3-2 

3‘0 

6*3 

0-8 

November # . * 

. 


3*4 

3-1 

C7 ' 

- fts ,. 

Oecomber , . » 

• 


3-0 

3-6 

7*3 

0-9 ' 


BiSOirSSION OF THE WIND KECORDS. , 

The present discussion is based oh the records of -wind direction and ainouht fallen 
at Port Blair during the ten year period — September 1894 to August 1904.' ■ ,■ • • • 

Summaries of the data are given in Tables 1 to 6 and plates XXX to XL’II' of the 
appendix. ' 

Distribution of toind direclion during the year . — It has been pointed , out in the 
section on the meteorology of Port Blair that winds from north-easterly, du-ectioils predo- 
minate from November to March, or for five montfis of the year, and winds from . south- 
west directions during the five months from May to September, In the transition 
months of April and October, winds are very variable., ; 

In January and Pebruary, -winds from northerly directions prevail' almost exclu- 
sively in the centre and south of the Bay. The folio-wing, gives data sho-wing the per-' 
centage distribution of the -winds according to direction at Port Blair during the period. • 


Mos7n, 

PtRC*STiGE OF msr* TBtar 

N.Vr, 

K* 

IT. IB. ^ 

E. 

8, E.toK* 

Calm?. 

January • . , 

. 

• 

C*6 

36-1 

41*9 

11-6 . 


c 3'1 ^ , 

February • • 

* 

• 

13*8 

80-4 

34*8 . 

13*1 ‘ 

3-7 . 

. . 4’0 

March • • 

• 


16*1 

20'0 . 

i 

^27*2 

• < 16-8 

6-1 ‘ ' 

'6*9 


Less than one per cent, of the ' -winds are from dh-ections between "W. and S, B in 
January, and less than. four per cent, in Pebruary. . - - - 

In the follo-iving table is ' given • the percentage amount of wind from' these .direc- 
tions : — - , . . , . . ‘ , 


• 

HoKTIt. 

< - PESCEHii.ocAUorirror'VTiJajFsou 

_ 

1 N. vr: 1 

, N. 

1 y.jj. 

’ E. 

8. E. toW. 

January , , , ; 

, 3-5 . 

33*4 ' 

4J‘3 ; 

ic-e 

1*2 ^ ' 

February ' . « 

8-4 

^ . 20*3 

40‘7 

, 107 

, '4*9 

March . ♦ ' * 

. :10*9 - 

* 

. 24*1^ ^ 

' ^ 3G‘l ; . 

..22'8 

; 6*2 ' ; , 
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The percentage amount of wind from the north-east is greater than the percentage 
number of winds from that direction or, in other words, ^vinds 'are strongest from the 
prevailing or dominant direction. Also winds become slightly more variable, or come 
from directions other than the prevailing ^north-east in increasing amount vdth the 
advance of the season. 

The following gives data for the months of March, April and May, exhibiting the 
gradual transition from north-east to south-west winds : — 


Mobth . 

PXBCXKTXGE KWHXB 0 |> TrjJTDB FBOU 

Percentage 
of calms. 

N . yr . toN.E. 

E . 

B.E.toB.'W. 

w . 

Marcli , . , 

rO -2 

16-8 

4-1 

2*0 

6‘9 

April , 

48-7 

19’4 

18'0 

7-5 

6*4 

Miiy . . . ,j 

32-9 1 

6-8 

37-0 

20'9 

2*9 


Iforth-easterly winds are predominant in April as in March, but winds from south- 
erly directions are four times as numerous. In May the relations are reversed, and 
winds from southerly directions are somewhat more frequent than from northerly. 

The same changes are indicated by the percentage amounts of wind : — 



During the south-west monsoon period, from June to August, winds are chiefly 
from south-west to west. Winds from north-westerly directions, due to the presence of 
low pressure conditions accompanied by heavy local rain in Burma or the north of the 
Andmnan Sea, are of occasional occurrence. The following table gives data : — 


MoJrrn, 

PnacrsTiOE hgmbbb ob “wurDS »bo« 

N. to S. E. 

8. 

e . w . 

w . 

N.W. 

Calms. 

Juno . • • 

. 


6*2 

11*0 

39*3 

\ 

28*2 

13*2 

2*2 

July » 



6*7 

12*1 

48-3 


26*6 

7*0 

O’o 

August • ♦ • 



4*2 

8*2 

41’1 


32*8 

12*9 

0*8 

September . . 

• 

• 

13*8 

11 -c 

28'8 


2G-G 

14*4 

4*7 


'Winds from west and south-west form more than 70 per cent, of the total observa- 
tions. The wind become more variable in September, those from west and south-west 
being barely 66 per cent, of the total number, whilst those from directions N. to S. E- 
increase from 4*2 per cent, in August to 13*8 per cent, in September. 

c 2 































DiSCUSSlOX’ OF TllK AXFMOGRAFIIlO OFSEKVATIOXS ^ ^ * 


Tlie follo^'iug gives corresponding data for 'the percentage amount of mnd:-^ 


^lOKTH* 


rnncEKtXoi: auoc^t of wrifu fbou 

■■m 

mum 

N. to s. r. 

Pn 

..s.iv*. 

. w. : 

K. \\\ . 

Total (rojn ► ' 

>, a. to h\ W. ‘ 

Juno * . w . ' • 

Cr7 



* , 2G*2. 

3C*0, 

^ ' 93-3 : 

July . ' . . . 

. 6*6 , 


48'0 

24-8 

G'3 , 


August . . . » • 

60 1 

8*8 

42-3 

32-4 

31*6. 

' 95*0 

Soptember ...» 

IG’5 

16*6 

33*9 ! 

23-0 

io-7 

* - 1 

.83*7' ' 


The distribution according to wind amount is almost identical that 'Xor direc- 
tion only. The percentages are somewhat greater in the former cj^sefor the predominant •, 
direction, vh-) south-west. ^ ^ . . • V - 

The following gives the distribution of vinds according to direction for the retreating, 
south-west monsoon period, October to December. It illustrates the change from ' 
predominant south-w'est to predominant north-east wind w^hioh occurs in October,, and 
November: — ' ' / ^ 


JIOlTTff. 

* 

rsnCXITTiOB KCllSEB OF TVlITBfl rJEOM 

N. W. loK.E, 

E. 



N. W. to E. ' 

E. to V,\ 

Calms,' 

4. 

October « 

3d*2 

16*2 

28*0 

12*7 

49*4 

41*3' 

9*4 . 

Xovembor . . 

61*5 

,29*3 

12*8 

3*C 

80*8 

16*4 

' 2*9 

December . . 

74*0 

20'3 

4*0 

0*G 

1 

94*3 

6*2 ’ . 

0*5 


The table below gives similar data for the amount of wind according to direction : — ! • 


Jloifta, 

< PuBCBWTiGB JlMOrWT OP WIKD-PBOU , 



N. W, to K. E. 

E. 

S, E. toS. w. 

— 

' n*. 

N. W, to E. 

B, E, to W. 

October • k . 


• 

23*8 * 

•28*4 ' 

' .39*9 

> 7*8 . ' 

>> 62*2 

47-7 

November . . 

* • 


40-7 

43*5 

14*3 ' 

1*G 

84*2 ^ 

16-9 •■■■ 

December . ' . . 

• 

* 

C2-7 

29*1^ ' 

' ' S’O 

0*3 

91*8 

' 8-3 


In the following table fuller details a.re given showing the change accoinpanyinf^* the* 
retreat "of the* low* pressvire belt southwards ‘do^nl the Bay. It will be seen tlmtthe - 
leading winds in October and November are from the east, and in December from the 
north-east : — . , , * ' ' ' * ^ 


MoKtff, . 

1 ' . ' pBaoEirrAofc AScoVKT OP wijrxj paosi , , ' j 

N.TV. 

N, * 


E. 

- 

• B. E, • 

other direction. 

October ‘ ' • » . . , 1 

8*2' ‘ . 

■' 4*7 r 

10*9 ’ 

28*4 - , 

19*5 

, 28*3 ' 

November . . . , . 

2*8 ' 

G‘8 • 


. ‘43-5 

- . ii*2 

'4*6. 

"December . ' ^ .* / , 

4*6 

' 17'8 

,40-3 • ■ 

,29-1 • 

^ ‘ *7*0 

21-2; 
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The following brief sximmaiy of tlie Tvind distribution is of interest. It gives the 
percentage amount of 'wind from each of two ranges of direction, north-west to east 
and south-east to west, in each month of the year 



• 

DiBTBjBUTioir OP DiBEOTioir OP wiin> i-coonniiro 

Season. 

Month. 

'to UlLKA.(i£« 

N. 'W. to E. 

6. E.toW. 




f October , , , 

62*2 

47-7 


November 

. 84-2 

16-9 


December . , 

9P8 


Period of predominant 
noilii-e^ist winds. 

January . , , 

98*8 

1-2 


Febmaiy 

95a 

4-9 


MarcB . • 

03-9 

6-2 , 

' 

t April t . 

7&l 

30*0 


fMay 

35*5 

64*5 


Juno , , J 

13-6 

86*5 

Period of predominant 
south-'West winds. 

i 

-1 July 

1 

9-7 

90*3 

* 

August * 

14'4 

86*6 


: 1 

1 (^September , , 

20a 

80*1 


The following gives data of the mean direction and steadiness of the winds as fur- 
nished by the anemographio and anemometric observations* : — 




Wlirn DIBECTIOK, 

J StKADiitebS, 

Season. 

Month. 

from anemograph data. 

from eye obserTations, 

(2) 

(1) 

(aj 



OJ 



fJanufiry • 

N 28° E 

f 

- N 39° E 

79 


Cool season ♦ • 

C February • 

N 24° E 

N 42° E 

68 



1' Marcli , , 

N24°E 

N 03° E 

60 

66 

Premonsoon transi* 
tion period. 

•) April 

N 32“ E 

N 89° E 

29 

1 


(.May . 

S 84° W 

S 39° W 

36 

43 


"Juno . • 

S 66° W 

S 45° W 

68 

78 

Rainy or soutK-TfCBt 

Jnly , . 

-{ 

S 57° W 

S 48° W 

! 76 

80 

monsoon season. 

I Angnet . 

S 69° W 

S 6rvW 

74 

81 


^September 

S 70° W 

S 64° W 

53 

73 


f October • 

N 7° E 

S 1° W 

4 

26 

Post monsoon transi* 
tion period. i 

< November • * • 

N 66° E 

N 81° E 
/ 

64 

42 


V.Decembcr . . 

N 40° E 

N 67° E 

72 

60 


• VcTj marked (Hffercncia exist between tbe onotnograph records and tbo eye obflorvatlonB owing partly to considerable dlfforebees of exposure nn^ 
partly to the lailnro of tbe anemometer to record the direction of terj light Trinds.— W, A. H. 
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, DISCUSSION" OP. THE AN'EMOORAPHIC OBSERVATIONS' 


Tme AmxTAL rJuiATjOK OF TjiF ATJi M07^;E^rjs!^^T {a)—oi tlio velocity as measured by v 
tlie mean lioiudy air movement irrespective of direction 

The following gives mean data of this element as obtained : from the anemd^apli, 
records and from observations of the anemometer. . 





Meajt HorxLY iiovi;><EKr 
ims or 3)iBECii05. 

1 

6Bi80)r. 

Moirin. 


Dctfrmlned from 
anomopnipblc 
obscprailom (a). 

Deftfnnined U na 
Bnomometer ol>- 
eciratloos <£)« 

ftlTIO (o) \i). 

Cool peason of tiorth'cast Tvinda . 

r January 


7*1 

6-0 

ri' 


(.February 


G'2 

6*0 

1*2 

' 

(March , 


i 4*4 

4*2 ‘ 

1*0 

Transition periotl from l!?, E. to 
S,)V. winds. 

< April ^ 

• 

5-0 


1*0 

(llay . 

4 

6-5 

7*4 

0*7 


fJuno • 


7-8 

104 

07. 

Rainy season of S. W. winds . 

1 July • 

•1 

♦ 1 

J 

8*4 

11*6 

0*7 

1 August • 

, 1 

7*8 

10-8 

1 0*7 


t, September 


G‘9 

0*6 

0*G 


(October • 


C‘6 

C‘3 

1*0 

Transition period from S.W. to 
N.'E. winds. 

■j November 


07 

G7 

1*4 


(December 


10-5 

; 7-3 

L 

1*4 


The comparison is interesting as showing the veiy large differences of the amount « 
of wind recorded due to differences of exposure, and confirms the inference from similar 
comparisons in previous memoirs of the necessity for the wind observations being taken 
under, absolutely the same- conditions of exposure for the determination of the variations 
of the air moveinent from ym* to year. The. anemometer, it will be seen, registered 
, considerably larger ainotats from May to September when winds were from the south- 
west monsoon dfrections, but less when winds W'ere from north-easterly directions. The 
two instruments recorded practically equal amounts in ' the transition months of March • 
Aprih and October. The intio of the amounts for the months of th^ 'rainy season and 
May (the period of dominant S.':W. winds) vaiy.very slightly and average 0*7. l?or the 
period of north-east winds from November to I^ebruary, the ratio averages 1'3, practically 
the inverse of the former ratio.. The. anemograph appears to have been most favourably 
situated for recording winds from the dii^ectibn as indicated by the large value 

of the ratio for these months. . , * / , ’ , 

The anemometer^ dataindicate that there is a double variation during the year, with 
two minima and maxima. ^ The months of least air movement are March and October^ 
Thesa are included in the two- transition periods, and exhibit franfiitional features in 
their most complete ' form,' vk,, nainimmn air movement and gr^t variability of 
movement . (or minimum .steadiness). The. months of the greatest air movement are 
December and July. The former ' month exhibits the 'conditions most favourable for 
rigorous north-east'* winds, and- the^'latter: for south- west.. wunds.', f The ..anemometer 
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observations indicate that the strongest * 'winds occur in July, whereas those of the 
anemograph show the most vigorous movement in December* t 

A reference to the pressure and wind charts in the Meteorological Atlas of the 
Indian Seas gives the foUov'ing variation of the 8 xV.w:, mnd force (Beaufort scale) in 
the squares or areas to the east^ and west of the /Indamans ^ 



\Vx«T or AKDiMiire, ’ 

£lbT OT AXDiMiSS/ 

rmix. 

^V^nd Force, 

Hontb. 

WlDd Force. 

Month, 

First mintmuTa » 

2-0 

HtVTcR « • 

2*3 

r‘ March, 

(. April, i 

( June. 

First mjvximum • 

4*8 

Augnst . 


July. 

L August, 

Second minimnm • •: 

2-S 

October 

27 

October. 

Second maximnm , 

3'C 

December 

3-C 

December, 


Tlie results accord more closely with the anemometer than with the anemographic 
data at Port Bkir.* They indicate that winds are somewhat stronger in the more Open 
sea to the west of the Andamans than tliey are to the east, aiid that they are absolutely 
feeblest in ^farch and strongest about July, The secondary minimum is in October in 
both areas, and the secondary maximum in Decomher. 

The first minimum corresponds vdth the period of feeble gradients accom- 
panying the establishment of local sea winds on the Bengal coast, and the second 
with the prevalence of uniform conditions of pressure over the Bay area during the 
period of vdthilrawal of the south-west monsoon currents from northern India. The 
first maximmn corresponds with the greatest strength of the south-west monsoon 
circulation and the second with the strongest ninds of the northeast monsoon. 

(h) Annual variation of the velocity as measured by the north and east compon- 
ents of the mean daily air movement. 

Tlic following table gives the data 


Moxrn. 

Mean north 
ctTnjKjntfnl Ut 
d.'W, 

Mta*) rtft 
Ccnvj-onrftt t« Tnlto* 
dlcm. 

Jlcunllftiit dttijr 

mOTtttICQt. 

rcrcentace ratio of 
th? rrraltftnt mean 
dsftr to tbe total 
or actual mean 
tlallj tnoTCmcnt, 

Plrcctlon of 
rcroltant dallj 
tnoTcment, 

January . • . • 

111 

80 

139 

82 

N.35® E. 

February • • * 

S8 

C7 

110 

74 

N.57“E. 

Jlnrch . , • • 

57 

43 

72 

GS 

N,87‘'E. 

Ajrril .... 

15 

40 

48 

40 

1 _ 1 nAO n 

N.7rE. 


tKflit the difference!! between tbe nnemo^rnpl 
iiReroncc* between Ibe periods of obsenuUonfl. 
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‘ 

Sloitrn. 

JIfftn north 
component la miles 
per Ulcm, 

Jklean east 
component In miles 
l»cr diem. 

llesaHaDt dally 
moTement, 

" """ 

I’crccntasto ratio 
of (he re<(uUant mean 
dally to tbc total or 
setudi mean daily 
ino\cmcnt. 

rireetlon rtf 
resultant daily 
mDrenjent. ' 

Hay • 



—18 

—40 

44 

33 

S. COMV. 

June . 



—08 

—116 

133 

71 

S. 69= W. 

July . 

. 


— 8G 

—123 

149 

7.1 

' S. 55° W. 

August . 



— 66 

—128 

139 

76 

S. 67° W. 

September 

• 


—40 

— G3 

78 

65 

S. 64° W. 

October . 

• 


—22 

60 

64 

' 36 

1 

S, 66° E. 

November 

. 


47 

' 161 

16S 

• 72 

'N. 74° E, 

December 

• 

i 

110 

149 

i 

185 

7.1 

i 

N.Sl^E. 


The resultaTit air movement, like the actual air movement has two maxima and 
two minima insthe course of the year. The absolute maximum is in December and the 
secondaiy maximum in July, and the minima are in May and October. Tlie movement 
is least steady in May and October when the percentage ratios of the resultant to the 
total are 33 and 35 respectively. The percentage of steadiness for the peridd.of strong 
north-east uinds from November to February is 75 and of strong south-west winds from 
June to August 73. 

An7iml and daily distribution of cahns . — The following table gives the .percentage 
proportion of calms to the total number of vdni observations for each month : — - 


Mokth, 

rercentago of ealniB. 

January • , . . . * 

3-1 

February . • • .‘ - ' . 

4*0 . 

March 

6-9 



April ...... 

6*4 

Jifay , 

2*9 

June • • • > • • 

2*3 

July . , . . 

0-5 

August . , . . . 

0*8 

September • . • . , . 

4-7 

October ...... 

1 '9*4 

November ...... 

2*9 

December ...... 

0*5 


The data indicate that cahns are least frequent in July and- December, and most 
frequent in the transition months of October (9*f per cent.) March and April (G*0 and 
6*4 per cent, respectively).’^ 

^ It 'will bo noticed tlint tbc months of Tnaiiraum frequency' of calms nre those of mirunuim wind velocity as imlicfired 
by the nnuraometor ; but the relation between 'wind velocity and proportion of calms is by jio means esUetr the ant*mog^'apH 
indicated tlie minimum velocity in September (see pa^'c 
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' Tlie following table gives the distribution of calms on tbe mean day of eaob of tbe 
months of maximum frec[uency, March, April and October 


Percentage number of calms at each hour of the dag to total number ofioind 

observation, at that hour. 


Hot7S» 

March. 

April. 

OctoboT. 

Midnight. 

11 

13 

14 

1 

14 

11 

14 

2 

18 

11 

15 

3 

13 

13 

19 

4 

13 

15 

13 

5 

17 

13 

18 

6 

13 

14 

17 

. 7 

10 

9 

15 

8 

8 

5 

10 

9 

4 

4 

5 

10 

2 

0 

1 

11 

0 

0 

0 

Noon 

0 

0 

i 

, 0 

13 

1 

0 

0 

U 

1 

0 

0 

16 

0 

0 

1 ■ 

16 

1 

0 

2 • 

1 

17 

2 

1 

1 . 

1 2 

18 

3 

2 

6 

19 

4 

5 

1 

11 

20 

5 

7 

14 

21 

6 

12 

17 

23 

11 

10 

16 

23 ! 

13 

12 

18 


Calms hence vary only slightly in percentage amount from 10 P.ii. to 7 A,M. They 
decrease rapidly in numher between 8 a.m. and 10 Aiii., are of rare occmTence from 
10 A.M. to 5 R.M., and increase rapidly at about 8 p.m. These periods are related to 
other important features of the diurnal variation of the air movement, to be discussed 
later. 









, Discassiox OF THE AXEirOGRAPniC, OBSERVATIONS 

I . . . . 

< Diurnal variation of the velocity or hourly amount of mnd:^ The north-eahty, 
monsoon 'period, — The diurnal variation of this element is large and well marked. The 
following gives the chief features in this season , 


- • * > , '/• 

L , 

[ 




. rpociis ,. ' 

MoKTir , 

Kaximnm. 


Anipliinde. 

Kfltio fotscan . 

1 



naximam. 

I 

3nnimQm, 

January . . • • • 

1 

8-2 

G’p 

2*2 

0*3 

1 1 r.M. 

1 

7 A.M. 

Vebruary 

7-8 

4-9 

2-9 

0-5 

[ 3 r.M. ' 

1 : 

5 A.5r. 


The curves . representing the variation indicate much ' iiTegularity'. The chief 
featiu’es are a single maximum at the hottest period of the day and a minimum in the 
early morning at about 5 A,iu:, The epochs correspond" with the chief features of the 
temperature variation. 

The- cmwe for February when slightly smoothed is fairly regular and shoAvs the 
most rapid variation in the morning hours from 9 * a.m. to 10 a.m. The curve for Janu- 
ary differs considerably fi’om that of February in the afternoon and evening hours when 
the decrease is much smaller than in Februaiy, and the chief .decrease occiu's in the 
early morning instead of in the afternoon and eA’-ening. 

The pre-monsuon period, March to May, — The diurnal variation is large and well- ' 
marked and the amplitude of change is almost as great as in the interior of India. The 
following giA^es data : — 


Marcli 
April 
May . 


7*7-. 

S’O: 

8*4} 


Mlnlmam. 


2*6 

2*0 

3‘S 


AmpHtQde . 


6‘2 

.iG-O 

- 4-C 


Katio 

ampHtadc 

ii ’ Csn . 


1-0 

1*1 

0'8 


rpocns . 

3 l « xiitiani , 

Minifnam . 

3 P , 3 r . 

4 & 5 jL.yc. 

1 

2 p . si . 

4 i . 3 f . 

1 p . ir . 

2 a . m . 


The A’^ariation in March and April is of AA’hat' may perhaps be termed the dry or 
continental type'in Avhioh the amplitude is as large or larger than the mean. 

The change of movement in March and April is greatest in the morning from 9 a.m. 
^ to 11 A.M, and in the afternoon from 5 r.M. to 7 p*m. The afternoon maximum rate of 
change is very slightly less than the morning, so that the day portion is very symme- 
trical with respect to the maximum. The foIloAving gives data : — 


Moxtu. i 

0-10 

A.U. 

' 10—11 
x.u. 

e-o 

‘ r . M . 

6-7 

P. 

Maroli 

1-0 1 

1*2 

no 

1*0 

. V wu .i. 'i \ i ^ 

April . , , , , 

: i-r’; 

1*5 

‘ 3-2. ’ 

1:0 

~ 1 jth t Ji* ^ i'i \ ‘ ' ' 




j , ' 


The night variation froin lO 'p.M. to^ 8 a.m. is small in* total ardount, more especi- 
ally in March-and*May.‘ -Tn'- the fdrmer-mohth' the range hf- variation* is only .rg and in 
May to 7 a.m. is only *4 
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June to September . — ^Tlie diiu'nal range is Tvell-marked during tliis period, inucli 
more so (Jian in north-east India. The follo^ng "ires data f— ^ 

w O 



Maximum, 

Mluitnnm.' 

Amplitcde. 

Ratio 

atnplitaJc 

tztca». 

EfocDa, j 

Maxima xi. 

Miolroun. 

.Tntio , , , 

. 

. 


ca 

4*5 


1 r.ji. 

5 A.M. 

.Inlr 

• 

• 


T’O 

4*0 

■I 

1 r.it. 

10 p.it. 

ATlpl5t • . , 

« 

. 


0*3 

3*8 

•5 

Koon 

10 r.ii. 

SeptcinW , . 

• 

• 

Hi 

4*2 

4*5 

•r 

1 P.M. 

12 p.is. 


Tlie epochs correspond fo the epochs of temperature as in the preceding period, 
hut the variation is, relatively to the maximum movement, much smaller and the 
curves for the day period are slightly less symmetrical. The morning rise is somewhat 
more rapid than the fall in the afternoon. The folloudng gives data 


Mott II. 

lucre Iff. 

a. K. 

Decrra^e. 


June 

. 

. 

• 

1*3 

9 to 10 

1*1 

Oto 7 

Jnlr , 

• 

. 

• 

J*4 

0(0 10 

0*8 

4 to 5 

AuptJt 

. 

• 



OtolO 

0-0 

5to0 

September 

• 

• 


1*3 

Oto 10 

1*0 

5toC 


Tlie variation ns sho\vn by the table below is slight from about 9 v.m. to 7 A.ir. 


Motts. 

Variation 0 T.v. 
to 7 a jf. 

June • 

• 

» « * 

• 

. 

• 

• 

0*5 

July 

* 

• « # 

• 

• 

• 

• 

0*4 

An"wt 

• 

• • • 

• 


• 

• 


September 

• 


• 

• 

• 

4 

0*5 


October to December.— TXiCi diurnal variation in Iv^ovember and December is more 
irregular than in tbc prenous periods but the curves present a wcll-marlccd maximum 
and minimum. The amplitude decreases rapidly with the season as shown below : — 








Drocitf. 

Mownr. 


Mailmen. 

Mlolnum. 

Anrllla^f* 

Ratio. 

Maximum, 

MlAlmum. 

October , 

, 

0*2 

4*9 

4*3 

*0 

1 V.M. 

4 A.M. 

ICovcmber • 

, 

11*0 

8*3 

3*3 

•3 

1 P.M. 

8 A.M. 

December • 

• 

1D5 I 

0*0 

.0 j 

.o 

Noon 1 

3 A.M. 


I - ! ’ ! ^ — ; — ; * -A 

The most remarhf ile feature is the rapid decrease of the amplitude with increasing 
movement The chie: vArmt}on corresponds with the temperaUwe vari?ition. There 
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are slight irregularities in the evening houi*s, but it is doubtful v\’hethei\ these are not 

due to insufficient observations. - ; ‘ r 

The Tpn-yirmnTi rate of increase is considerably greater than the maximum rate of ' 

decrease, as shoTvn by the follovring table : — , . 


JIOMH. 

Increase. 

A.sr. 

Pccrcttsc. 

r.ir. 

October .... 

1'2 

Oto 10 

*7 

to 6 

November . • • 

0-8 

9 to 10 

*0 

Oto 8 

Decomber • 

0*5 

7 to 8 


'lio2 


The year , — The ciuve for the year is fairly regular and symmetrical, the maximum 
rate of increase being 1*1 froni 9 to 10 and the maximum rate of decrease 0*G from • 
6 to 7 PM. The minimum velocity is' 5*7 at 5 am, and the maximum 9*3 at 1 PM, 

The diurnal rotation of the air movement , — The data for this feature are given in' 
tables 4 and 5 of the' Appendix, and the illustration curves in plates XXXIII to 
XX3ATIand5L.andXLL . ' 

November to April .-— curves are on the uffiole similar for each month of this 
period. The mean -winds range between N. by W. and E. by S., but. there 
is an additional movement from east from 10 am, to 8 pm,, the maximum of which 
varies to some extent. It occiu’s about noon in November and December, 1 p.n. in 
January and 3 p.m. to 4 pm* frorn Eebruary to Slarch. During the remainder of tlie 
day the diurnal rotation is due to a residual movement from approximately westerly 
directions, increasing in amount from 11. p.h, to about 7 a.m. 

The diurnal rotation curves are elongated figures described in the positiA'e direc- 
tion or clockwise, the. longest axis of which are in a direction apprpximately east and 
west, (most closely in March and April). The cmwes are small and somewhat irre<ni]ar 
for November and December when the diurnal variation of the movement across the 
Madi’as coast is small and iiTegular. The temperatiue differences betu'een the Penin- 
sula and the Day are then least, and the frequent rainfall introduces considerable ^re- 
gularities into the air movement. ' * ' * . * > 

Prom January to April the variation of the wind off the Coromandel coast becomes more 
regular and marked;; the chief feature being strolig sea and land-breezes supeiamposed 
on the mean movement. The most important features of the. diurnal rotation at Port 
Blair during this period are its magnitude and its large. seasonal variation. 

^ May to Oatobe7\—Tlxe diiumal variation' in litay and October (and to a smaller 
extent in September) are transitional forms, and the cmwes are small and complex. 

The ciu’ves for June, July and August all belong to the same type, in which the 
variation is chiefly in the direction of the mean wind or air movement, with a veiy slif»-ht 
transverse variation. The additional movement in the , direction of the mean wind is 
positive from abouj} 9 am, .to 6 p,y^, and, hence corresponds with the general variation of 
the air movement, over the, whole Indian land area. The movement during the nio*ht 
hoiws from about 9 p.:m. to 6 am, is constant except for a slight variation of' direction 
‘due to small movements in the ^ transverse dhection (gmng very • slight additional 
^resting to the 'winds from- 9 p.m. to 4 A,H,?and> thonce decreased westing untiLO am.). 
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Tlic resolution of the diiu'ual rotation into a variation of tlie northerly and easterly 
components, exhibited by the curves for the foiu’ months, November, January, April 
and July, (Plate XLII) indicates its chief features from a somewhat different standpoint. 
The varialion in the northerly direction in November and January is comparatively 
small, whilst that in the easterly direction is moderately large. The easterly component 
is positive dtu'ing the day hoitrs, and has a maximum shortly after noon. The curves 
for April, show that there is a largo variation of tlio easterly component cliiefly from 

9 A.M. to 8 r.M., the maximum being at 2 r.jr. to 3 r.:5r. There is also a moderate 
varialion of the northerly component, chiefly during tlio day hours giving a maximum at 

10 a,:m. and a miuuuum about 1 The July resolution gives curves for the northerly 
and easterly components wliich arc very similar and liave their maximum and minimum 
epochs at the same periods of the day. This is in accordance vrith. the inference from 
the diurnal rotation curve for the month, that the variation is chiefly one of varying 
strength of the movement in the mean wind direction. 

T/ic f/cor , — The curve for the mean of the year is given in Plate XL, Fig. 1 and 
cxliibits a diurnal rotation which is on the whole similar in character to that of tho 
period from November to April, consisting chiefly of a variation in tho easterly direction. 
As the rotation combines the featiu-es of two diflerent types of variation, clifTering consi- 
derably in period, the ciu-vc is more complex than that of either typo alone. It has tu^o 
major loops which represent the changes during the periods 11 a.m. to G r.w. and 1 a.w. 
to 10 A. 3 r. Daring tho former period there is an additional easterlj" element wliich is a 
maximum from 1 r.M. to 2 r.M. and during tho latter the easterly clement is either in 
defect or there is superimposed on the mean movement a westerly component which is 
a maximum between 7 a.m. and 8 a.u. The resolution of tlie varialion into northerly 
and easterly components is oxliibiicd by the curves of Fig. 2 and Fig. 3 of (ho same plate. 

AyD s^ASOXAL rAiUAiiTLTTy OP TiiK ATit — Tlic following table 

gives a statement of the mean monthh' volocit}' for each month of the period 1895-1001 
at Port Blair, 





























IQ2 PISC0SSIOy OF THE AXE JfO GRAPHIC OBSERVATIONS 

The following table gives summary of the preceding data arranged accoMiug to’ the 
four seasons: — . , 









KortU'Ci'tt TtiOtJaooQ^ 
perUd. 

rremouf^ott 

period. 

s. \v, 

monsoon period. 

PostTOonfiOou 

period. 

7car. 

1S05 







139 

163 

184 

228 

182 

1800 




• 



185 

124 

213 

2U 

180 

1807 




« 


« 

IG? 

105 

192 

231 

176 

1808 






9 

178 

llO 

105 

210 

1G7 ' 

1809 


• 




t 

183 

135 

157 

214 

170 

1000 


t 



t 

• 

142 

! 122 

209 

190 ' 

. 174 ' 

1001 


« 


« 

• 


I 103 

131 

170 

210 

' 171 

1902 




t 

• 

• 1 

113? 

75® 

160 

108 

i 130? 

1 . 

1003 






1 

) 104 

HI 

m 

220 

1G5 

19Q1 






\ 

ICl 

105 

... 


, 

Hcan 


• 


• 

• 

• 

16G 

HO 

179 

210 

169 


The data for the first two seasons of the year 1902 are very doubtful judging simply 
from the smallness of the records. There is nothing in the curves or tahula^ted data to 
suggest that the instrument was not in full *\rorIdug order, and hence the means are 
given for the periods^ as on the whole they probably represent real abnormal features o^ 
the air movement. 

The following table gives extreme data : — = 
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^ ; The range of variation in the monthly means is greatest for the months of Janu ary^ 
June, October’and December. 

The following table gives the frequency (in days per month) of the wind velocities 
indicated in miles per day at the heads of the columns : — 



Under 

50. 

50 to 

100. 

100 to 
150. 

160 to 
200, 

200 to 
260. 

260 to 
300. 

300 to 
400. 

400 to 
600. 

600 to 
COO. 

coo to 

700, 

Over 

7C0. 

January 

0 

4 


1-0 

2-7 

9*3 

10*1 

4*6 

1*8 

0*9 

0*6 

0*1 


... 

February 

0 

0 


1-1 

6'4 

10-1 

6*2 

2*4 

0*6 

0*8 

0*4 

0*3 

... 


March • 

9 



2*7 

11-7 

13*3 

1*9 


0'2 

0*1 

... 

... 



April , 

• 



1-2 

13-4 

9*9 

*2*8 

m 

0*6 

0*2 

0*4 

0*1 

... 


May . 




0-4 

10*0 

11-0 

4*9 

■ 2-1 

1*0 

0*7 

0*1 

^B 

%•« 


Juno . 


• 


0'3 

5*4 

6*5 

6*7 

6*4 

4*2 


... 




July • 


0 


o-i 

1*3 

6*8 1 

7*C 

8*0 

4*4 ; 


0*2 




August 


0 


•0*2 

2*1 

0*9 

9*8 

0*7 

3*4 

1*9 

... 



... 

September 

. 

• 


0*9 

9*9 

9*0 

4*9 

I'S 

2*0 

1*4 

0*1 



... 

October 


0 


3*7 i 

31*5 

6*1 

3*1 , 

2*4 

1*3 



0*9 

0*1 

0*3 

November 


0 


0-9 

6*S 

6*2 ; 

3*1 i 

3*8 

2*8 

3*9 



0*3 

0*4 

December 

* 

0 

■ 

0*1 

1*8 

6*2 

6*9 

0-7 

3*3 


B 


0*8 

0*4 


• The table illusti*ates some interesting features of the air movement at Port Blair. 
During the period from January to May, the daily amounts diflPer only to a moderate 
extent from the mean. Thus in January, for which the mean wind amount is 170 miles 
on 19'4 days of the month the amounts range between 100 and 200 miles, and in March 
the amounts range between 50 and 150 miles on 26*2 days, the mean wind amount being 
almost exactly 100 miles. Similar results hold for Aprils and May. In the period of 
humid wnds from June to December the range of variation is much gi^eater.* 

Another interesting feature is the almost complete absence of strong winds exceed- 
ing 400 miles from June to Septemberi’’^ Dining this period of fozu' months the average 
duration of such winds is only 0*2 day. On the other hand they are of occasional 
occiuTence from Januaiy to May (two days on the average) and of comparatively 
frequent occurrence from October to December (10*3 days). This confirms in the most 
striking manner the statement of the character of the winds in the Bay in the south-west 
monsoon proper, more especially the absence of cyclonic storm winds in the full sense of 


• Eitlier tho ancmop-oph or the aneinomoter data arc quite misleading in regard to this feature. Tlie following has 
hcen made up from the tabulations of the 10 and 10 hour ojo observations 

Frequency in days per month of winds exceeding 400 miles per day, from anomometor observations : — 



1805. 

im. 

ifior. 

181/9. 

1809. 

2COO. 

3001. 

1003. 

3003. 

Average, 

Jannf>ry • 


• 

m 

0 

0 

0 

0 

2 

0 

0 

0 

0*2 

July # 

• 

. 

12 

12 

8 

0 

14 

9 1 

10 

8 



November . 

• 

1 

0 

0 

4 1 

1 

0 

0 

1 

0 i 

1 

0 

0 

1 

1 

0 



W. A. H. 















































DISCUSSIOX OP THE AXEMOGBAPHIC OBSERVATIONS 

tlie -word, and the large range of variation between the feeble winds and, the strong winds, 
of the alternating periods of the monsoon in the Bay. , 


Meteobologicai/ ok stork winds. 

Cold ioeather {Jamiarij and Febriiarij).-— storms (in the proper sense of the word).- 
very rarely if ever occui* in the Bay or the Andaman Sea in Jaiiuaiy and Pebruaiy^ 
Strong winds are occasionally experienced when steei)ish gradients normal in direction 
obtain as is frequently the case after the passage of cold weather storms through Bengal*, 
and Upper Burma, The high pressure conditions in Burma and Bengal are usually , 
most marked when the storms give rain during their passage through these areas. Steep, 
gradients also occasionally obtain diuing the rising phase of the short i)eriod oscillations 
of pressure W’bich are a conspicuous and noteworthy feature in the meteorology of 
India, and are due to general actions undoubtedly extending over the whole of southern • 
Asia and the Indian seas, and probably over a much larger area. . . , 

In the following are given hourly data of the aix* movement in two typical periods^ 
of strong winds at Port Blair during the cool season. The periods selected are : — 

(q) The 12th and 13th of Pehruary 1897. 

(I/) The 27th to 29th of Januaiy 189S. 

The general meteorological conditions are fully exhibited in tbe Daily Weather 
Beports and Charis of each period. 

Weather was feebly unsettled in northern India on the 10th and 11th of Pehruary 
1897 on which days light to moderate showers fell in north Bengal and Bihar and also* 
in the Punjab. On the morning of the 12th, pressure was in considerable excess in 
north-east India and in moderate defect in the south of the Bay, and hence steeper 
gradients than usual obtained in the Bay area. Similar conditions slightly less marked 
continued on the 13th. , 

The second period of strong winds followed the ^passage of a feeble cold- weather 
disturbance across India. It gave muuerous showers to the Punjab on the 23rd and 
24th, a few local showers in the United Prorinces on the 25th, and a scries of thunder- 
storms with light to moderate rain to Bengal on the 20th. Pressure increased rapidly at 
the head of the Bay after the rainfall and .was in considerable, to laro-Q excess on^ the 
morning of the 27th, giving steep gi*adients over the Bay, Pvessiire gave way on the 29th 
and 30th and on the 31st normal gradients obtained. 
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Fxbkvi&t 1&07. 



liinriBr ISflS. 


3 

12lli 

13th 

27tb 

2Slh 

29th 

nouT. 

riiectlon. 

Amount 

during: 

previoas 

hour. 

Direction. 

ATnount 

during 

provions 

Jjour. 

iV.rcction. 

Atnonnl 

daring 

previous 

hoar. 

Direction. 

Amount 

doring 

prevloas 

hour. 

Direction. 

Amount 

daring 

previous 

hour. 

1 






13 

N.E. 

25 


8 

E.lf.E. 

20 

E.K.E. 

19 

2 

if 





12 

11 

^5 

'n.e‘ 

13 

11 . 

. 21 

11 

17 

3 

it 





12 

•1 

21 

E.N.E. 

20 

» 

24 

N:B. 

15 

4 

it 





10 

II 

^4 

9) 

20 

. it 

21 

II 

13 

5 



• 



S 

51 

25 

11 

21 

N.E. 

16 

II 

11 

C 

E. . 





12 


25 

' E. 

25 

E.K.E. 

20 

II 

13 

7 



* 



' 30 

1* 

28 

11 

25 

II 

20 

11 

32 

8 

» 





20 

If 

28 

„ 

28 

II 

24 

>1 

14 

9 

a 





24 

it 

29 

11 

19. 

II 

23 


13 

□ 

E. . 




* 

22 

E. 

22 

>1 

IG 

II 

26 

” 

12 

11 

a • 

• 



* 

20 

11 

33 

11 

21 

11 

25 

» 

n 

12 

it • 




' 

27 

E.S.B. 

30 


19 

II 

32 

» 

11 

13 

9) » 





20 : 

II 

25 

E.27.E. 

15 

1, 

28 

11 

11 

14 

II • 

• 




22 

II 

23 

11 

16 1 

II 

' 31 

» 

11 

15 

11 • 





21 

11 

20 

E. 

10 1 

11 

27 

11 

30 

IG 

fi • 

« 




25 


17 

II 

IG 

i 

11 I 

• £5 

11 

10 

Q 

11 • 





24 

E. 

15 

II 

15 

II 

20 

11 

10 

18 

II ’ 





21 

S> 

13 

E*N.E. 

19 

IS 

23 

ii 

9 

19 

E.X,E. 





20 

EA^E. 

11 


18 

IS 

25 1 

i» 

8 

20 

II 





18 

11 

11 

If 

21 

11 

25 

M.E. 

8 

21 






20 

K.E. 

17 

M 

20 

II 

23 

11 

7 

22 

11 





20 

11 

16 

|> 

22 

It 

23 

11 

7 

23 






21 

11 

13 

11 

17 

» 

2^4 

E.N.E. 

9 

24 






29 

E.N.E. 

12 

” 

19 

-- 

20 


10 


The chief characteristics of these periods of stroug Tvinds are that they last for 
short periods of 24i to 72 houi's, during "which the accompanying easterly ^ winds vary 
slightly in direction and intensity, and completely obscure the diurnal variation. As- 
suming that in such period the total amount of vrmd. is not less than 300 miles in 24 






















DISCUSSIOK OF- THE AOTHOaHAPHIC OBS^VATIOHS., 

hours, the foUoH’ing gives their number in each year of - the p eriod of anemographic , 
obseiTatibns ^ 


Month, 

Year, 

Pciiod, 

Nutnher of 
days, . 

Aiuonnt 

In 24 houfH. 

, Greatest 
in ono hour. 

— 

f 

rsoG . 

1 

1 

379 

20 

1 

1 

189/ * • « 

1 

1 

338 

20 

i 

1898 

3 

7 

671 

, 33 ‘ 

Jnnuajy . . *•{ 

1 

1809 

1 

2 

3G1 

23 

1 

1903 . 

1 

3 

4^16 

24 

1 

1 

1901 

2 

2 

451 

30 


■ 1897 

1 

2 1 

608 

33 


1899 

1 

4 

632 

80 

Fcbrnary 

1901 

3 

4 

441 

37 


1902 

1 

4 

413 

28 


, 1903 

1 

1 

303 

20 . 


Total 

* 16 

31 

... 

... 


The total munber of periods in- the nine years 1896-190i 'vyas I 63 and of days of 
fiti^ong winds 31, i. e*, an average of approximately twro periods, and 3^ days per year..^ 

' Phemonsook TRAXSmOK FEHion. 

As already pointed out, cyclonic storms occasionally form 'in this period in the 
neighbourhood of the Andamans, and march either vrestward to the Coromandel coast or 
northwards to the Bengal and Burma coast. Thr’Ce such storms were generated during 
this season in the period 1896-190ds The conditions -for their initiation are- rarely 
present in March. 

The following gives data of the occasions on which, winds exceeding 300 miles ^in 
24 hours w’-cre registered : — 


Month. 

Tear, 

Pate. 

Hfl 

Sfnxfmnm 

2-1 hours. 

Maximum 
f u 1 hour. 

SrtfiSES, 

f 

Harcb . . . 

' 

... 

' Ko occasion. 



f 

1805,, 

22rta io2Uh . . 

: 490 

648 . 

32.,- 

Cyclonic storm. 

April . . . ^ 

1 

1898 

13th 

^ 473 ; 

, 486 

38 

Ditto. 

1898 

19th 

315 

316 

23. 


1 

1899 

loth 

321 

321 

24 



1895 

6th . 

340 

340 

' 20 



1805 ! 

17th 

305 

305 

26 



1895 

19th 

390 

300 

23 j 


Hoy , - , 

1899 

26th nnd 27th - . 

311 

312 

19 j 

Steep gradients for 
Bonth*‘W6st %viuda in 
tho Bay. 


1903 

13th 

307 

307 ^ 

27 

Ditto. 


1901 

23rd 6nd 24th 

403 

420 

20 











HECORDED ‘AT TORT BL'Am FROM "SEPTEMBER 1894 't6 ^A&GUST 1904. 
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The foUoTring gives .data of the vrinds during the storm of 22nd“26th April 1895 :• 




• r 




WlITD JjIBECTlOir, 





WijrB Airouirr. 




20lli. 

2l8t. 


23rd. 

24tb. 

i 

2oth. 

20tb. 

B 

22iid. 

23rd. 

B| 

m 

Midnight to 1 


B.N;E.- 

E. • 

-E. ' 

*S.S,E. ' 

S.E. • 

*S.S.W.‘ 

S ■ 


10 

23 

26 

10 

1 to 2 . 


E.N.E. 

E. 

E.S.E. 

’ S.E. . 

S.E. , 

S.W. • 

6 

6 

16 

24 

25 

B 

2 to 3 , 


E.N.E. 

EiS.E. 

E.S.E/ 

E.S.E. , 

S.E. , 

S.SW. 

B 

6 

19 

l9 

■^0 

m 

3 to 4 . 


E.N,E. 

E.S.E. 

E.S.B. 

E.S.E. 

S.E. 1 

S.S.W. 

H 

6 

15 

26 

30 

B 

4 to 5 . 


N.N.W. 

E.S.E. 

E,S.E. 

E.S.E. 

S.E. , 

S. • 

B 

2 

23 

27 

25 

B 

6 to 6 , 


'Calm 

E.S.E. 

E.S.E. 

E.S.E. , 

S.B. , 

S.S.W. 

0 

i ■ 

19 

30 

*29 

11 

6 to 7 . 


Calm 

E. 

E.S.E. 

E.S.E. 

S.E. , 

S.S.W. 

0 

4 

22 

S3 

29 

9 

7 to 8 . 


NXW, 

E.N.E. 

E.S.E. 

S.E, 

S.E. , 

s. , 


8 

22 

29 

27 

11 

O 

00 


N.N.W. 

E.N.E. 

E.S.E. 

S.E. 

S. ^ 

S.S.W. 


6 

18 

28 

26 

11 

9 to 10 . 


N.N.E. 

E.E. 

E.S.E. 

S.E. 

S.W. , 

Anemog. 

H 

9 

24 

25 

11 

... 

10 to 11 . 


N.E. 

E.N.E. 

E.S.E, 

S.S.E. 

s. 

cloct, 

stopped. 

H 

13 

21 

32 

7 

... 

11 ‘to 13 , 


N.E. 

1 

e'n.e. 

E.S.E. 

S.S.E. 

S.S.\7. 

... 


12 

17 

24 

11 

... 

12 to 13 . 


NJB. 

E.N.E. 

E.S.E. 

S.S.E. 

S.S.W, 

1 

8 

13 

24 

21 

4 

... 

13 to 14 . 


E.N.B. 

E.N.E. 

' E.S.E. 

S.B. 

s. 


8 

13 

1 23 

24 

6 

... 

14 to 16 . 


e.nA. 

E,N.B. 

E.S.E. 

S.S.E. 

S.S.E. 


s 

19 

23 

23 

1 20 

... 

16 to 16 . 


E.N.E. 

E. 

i.si. 

S.S.E. ! 

S.S.E. 

... 

9 

13 

25 

23 

ii 

... 

16 to 17 . 


E.N.E. 1 

E. 

E.S.E. 

S.S.E. ; 

S.S.E. 1 

W. 

9 

19 

19 

20 

24 

9 

17 to 18 . 

ft 

E.N.E. 

E.S.E. 

E,S.E. 

S.S.E. 

S.S.E. 

W.S.W. 

8 

16 

21 

1 

26 

20 

9 

18 to 19 . 


E.N.E. 

E.S.E. 

E.S.E. 

S.S.E. 

S,S.E. 

W.S.W. 

10 

21 

19 

27 

11 1 

5 

19 to 20 . 


E.N.E. 

E.S,E. 

S.E. 

S.S.E. 

s,s.w. 

S.W. 

9 

14 

23 

19 

9 

4 

20 to 21 . 


E.N.E. 

S.E. 

S.E. 

W.S.W. 

s. 

w.s.w. 

9 

25 

22 

4 

11 

4 

21 io 22 , 

> 

E.N.E. 

E.S.E. 

E. 

S.S.W. 

S.S.W. 

S.W. 

5 

13 

17 

10 

10 

4 

22 to 23 . 


E.N.E. 

E.S.E. 

S.E. 

S.S.E: 

s. 

S.S.W. 

6 

2 

26 

12 

15 

6 

23 to 24 midnight 

B.N.E. i 

1 

1 

E. 

S.S.B. 

S.S.E. 

s. 

S.S.W. 

6‘ 

6 

24 

23 

12 

6 


Other typical storms of this period were those of the 12th to 13th A^ril 1898, and 
23rd to 24th May 1904.- 


S^outh-'West Monsoon Period, 

‘ Below are given data of typical cyclonic storms of this period. Pur fcher details may 
be found in the Meteorological Atlas of the Indian seas and in the annual summaries of 
the years concerned. 

E 2 
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J>ISCUSSIOK OF THE ANEHOQRAPHIC OBSERVATIOXS 


Cyclonic stokm, August 15th to 21st 1900. 
{See page 877 ^ An7iiial Summary^ 



.Cyclonic stoeh, Septembee 1899. 


{Seepage 720^ Annual Stmimry.) 


Date. 

Tot&J, 

Max. 

Time. 

Mia, 

Time. ' 

’ s. 

S.S.'W’. 

B.\7. 

TV,8.Tr. 


TT.N.W. 

19 

176 

13 

16 to IGj 

. 3 

17 to 18 


10 


s 

.1 




c 

10 to 11, 

\ 








20 

S19 

20 } 



7 to 8 

... 

21 

1 


7 




i 

12 to 13 

) 





H 

-*• 


. 21 

316 

22 

7to B 

9 

^ 20 to 21 


17 

7 

■ 





c 

10 to 11 

n 

, , , , 




H 


h 

22 

311 


13 to 14 

1 ^ 

19 to 20 

... 

21 

2 

D 


1 

1 

i 

23 

201 

12 j 

11 to 12 . 

4 

4 to 6 

4- 

1 12 

6 

2 


1 

• 1 

Totai. .1 


1 

* . 



4 

81 

’ 20 

■ 

1 

! 2 

1- 

.M 


The cHef feature is tlie steady but iDteusified monsoon T\ind8. 


















































nixonPKn at tout hlatii fhom snrxKMnnn is?i to august looi 
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CrciOKio sTOiiM or Jclt SGth to 30tii, 18DG. 
{See pa/jc Gao, Annual Summary), 


























DISC0SSIOX or THE AOTJTO GRAPHIC OBSERTATIoks 

Amount ofwindi July 1896 


HOUBS. 

2Ut. 

22Qd. 

23x3. 

2ilh. 

m 

20lh, 

S 

28th, 

20th. 

80lh. 

8l8t, 

ilconotpertM. 

• 016. 1 


i' 

^11- 

11 ' 

’17 


iio 

• 18 

’10 

15' 

'lo’ 

f 

11 

18 

14 

.4.40- 2 ^ 



15 

14 ' 

14 

15 - 

16 

14 

10 

16 - 

' 18 

10 


14 ^ 

2^0 3 J 



14 

15 

'16 ' 

1 

15 

(k 

17 

’ 15 ' 

18 

! 

'11‘ 

10 

14' 

3+0 4 



14 ’ 

16 

ii 

15 

16 ' 

16 

‘15 

17 

> 16 

14 

45 

15 

4 to 6 i' 



12 ' 

15 

16 

16’ 

;io 

20 

"20 

H 

16 

10 

12 

14' 

6 to 6 



14 ■’ 

14 

is 

13 

0’ 

20 

'16 ■ 


. 14 

11 

. 13 ■ 

u 

6 to 7 



15 

14 

12 

16 

14 

15 

' 10 

18 

• 13 

11 

10 

14 ’ 

7to 8 ; ' 



11 ■ 

16 

’l7 

14 

16 

23 

‘ 19 

16 

16 

17 

13 

16 

8 to 0 . 



14 

12 

11 


14 

16 

"18 

14 

18 

12 


14' 

9 to 10 



15 

18 

^15 ; 

16 

16 

16 

•■17 

12 

16 

19 

12 

16 

10 to 11 ; 



13 

13 

15 

20’ 

14 

19 

'18 , 

21 

21 

12 

10 

17 

11 to noon . 



17 

18 

>17 t 

16 

,18 

21 

r 1 

* 17 ! 

17 

16 

14 ' 

19 ^ 

17 

Noon to 13 ’. ’ 



18 ' 

10 

^20 ! 

20 

16 ' 

10 i 

I 1 

-20 ' 

20 

17 

' 14 ' 

10 

18 

13 to 14 



16 

13 

1 

14 

1 

20- 

16 • 

20 : 

"15 

IS 

. 16, 

■is 

14' 

17’ 

14 to 15 



16 

18 

' 19 

20 

il9 ^ 

20 

‘ 17 ' 

12 


15 

18 ' 

15^ 

15 to 16 



16 

24, 

■ 19 

20 

19 ‘ 

20 

' 1 

12 

} 12 

1 

17 ‘ 

' . 

12' 

' 

.17 

16 to 17 



jlo- 

15 

IG ' 

15 

Il2 ' 

20 

"17 

11 

{ 

! 

11 ■ 

13 • 

' 16 ' 

17 to 18 



!15 ' 


‘i2 i 

12 

!io ^ 

14 

" 16 j 

12 

, 13 

' 12 : 

14 

• 14 

18 to 19 



15 

18 

10 

10 

16 

16 

18 

8 

12 1 

13 ' 

13 

‘ U 

19 to 20 



14 

14 

17 

14 

17 

17 

12 

12 

1 

13 1 

11 i 

13 

14 

20 to 21 



16 

13 

*20 

12 

11 

14 

16 

16 

16 i 

10 ' 

12 

44 

21 to 22 



17 

12 

15 

14 

12 

16 

17 

la 

10 

11 

12 

14 

22 to 23 



13 

10 

15 

15 

18 

15 

10 

14 

10 

14 

5 

13 

23 to 24 



16 

13 

16 

13 

16 

16 

20 

16 

14 

12 

8 

14 


Post-monsoon Pehiob. 

There is an almost entire absence of cyclonic storm 'winds in the centre of the Pay 
from June to September. Prom October to December cyclonic storms occasionally form 
in the centre and south of the Bay (apparently over the area of re-curvature of the 
south-vrest current) so that Port Blair is either to the east or north-east of the storm area, 
even in its initial stages. The storms almost invariably march “westwards, and Port 
Blair experiences winds of increasing intensity during the earlier stages of development 
of the storms, and strong but decreasing winds with their westward march to the 
Coromandel or Gircars coasts. 

Assuming that disturbed weather is associated with winds of over 400 miles per 
diem for at least 48 hours and a Tnaviimnu of 25 miles in one hour, the follbwing 
gives data of all such periods in 1894 to 1904 : — 

•JS’oTS (I) Clje remarkable steadiness of tho winds Ibronghont. ... , . 

(3) Ihe fixaalkcBfl ol the dJarnal miatlon, and Its appioxJmato accordance with the mean diurnal Tariatlon ol the rcrioa. 





















HECORDED, A’r tort Bt;AlR FROM SEPTEMEER 160i TO ACGtJST lOOi. ,17] 


Meath. 

Tear, 

Cate. 

Mean 

2i hoart. 

Mailmnm 

In S4 hours. 

Srailmutn 
a one hour. 

Dlreellen of 
maximum. 

Occasion. 

r 

( 

.ISUilo 22na, 


5S3’ 

730 

40 

■m 

Cyclonic storm crossed 


18?1 ] 






Jtlndras coast on 22iid. 


( 

2Pth lo 3lBt 


42S 

433 



Ditto. 


1S05 

23ra 


514 

514 



Crossed Circars coast. 


( 

Oth to 11th 


420 

513 

81* 

E. S. E. 

Fccblo storm crossed Cir- 


ISPS j 

23rd 


423 

423 

20 

• E. . 

cars coast. 

October . 


lOtli and nth 


444 

■Uo 

30 

E. S. E. 

Moderate storm Coroman- 







29‘ 


del const. 


i8Pa*s 

2Ch.h and Slst 


405 

4SS 

E. X. E. 


i 

( 

21th to 2Pth 


C5G 

705- 

. 40^ 

S. S. E. 




22nd and 23rd 


460 

518 

37 

E. S, E. 




2uth and 27th 


4S1 

4S4 

30. 

> E. 


K 


27th and 2Sth 


C03 

772 

43 

E. S. E, 


r 

mm 

12th and 13th 


493 

‘ 507 

82 

n 



23rd 


503 

503 

30 

E» 

No storm shomi bv D. W. 






38 


R., apparently elfect of 
steep gradients. 



18P5 

SOth to SSrd 


470 

521 

E. N. E. 



lSPc| 

Pth to 12th 


420 

4S1 

47 

E. S. E. 



17th to loth 


407 

520 

31 

E. 



isor 

2Uh to SOtli 


C33 

6S0 

50 

tt 



isps| 

2nd to Gth 


612 

5P0 

30 

E, S. E. 


November 

23rd and 2Uh 


4S7 

630 

2S 

E. X. E. 



1SP9 

27lh and 2Sth 


525 

5S5 

S4 

K.E. 




2nd 


501 

501 

30 

w, s. w. 



( 

2Ist to 21th 


510 

702 

30 

E. 



im ) 

lllh 


411 

411 

25 

M 



I 

13th and Mlh 


41 D 

431 

2S 

E. S. E. 

{ 


f 

lllh 


OIG 

510 

,38 

E. X. E. 



1003 J 

3rd 


501 

601 

30 

E. S. E. 



1 

> 23rd to 27th 


622 

070 

35 

If 




12thtoI5th 


Data im- 

019 

40 

11 

Steep gr.adienls in south I 

ISPi \ 



nerfech. 


28 

E. 

of Day. • 1 


( 

, 10th and 20th 


415 

44S 



r 

Sth to lllh 


731 

SS7 

41 




1S05 J 

ICth 


453 

453 

24, 

m 



ISPC' 

Cth to 7th 


500 

513 

30 

M 


** 

r 

iBt 


457 

457' 

no 

E. X. E- 

Steep' gradients in south 


isor i 






E. S. E. 

of Ba 3 ’. 

Doconber 

( 

, 23r(llo2Sth 


5P3 

727 

41 

Ditto. 


c 

Cth 


GS3 

583 

30 

E. 

Stoop gradients in S. E. 


18PS j 






E. N. E. 

of D.a}*, 


15th and ICth 


Data 

impcrf(>ct. 

30 



wg 

15lh to 17th 


GPS 

C53 

85 

E. S. E. 



■H 

4th to 7th 

• 

CIO 

810 

40 

K. E. 



r 

let to 4th 

• 

472 

4S0 

30 

S. E. 



1P03 \ 





26 




1 

, 27lh 

• 

45S 

4DS 

K. 













DISCUSSION? OP THE ANEMOGRAPHIC OBSERVATIONS 

The foUoTring gives a summary ; — ^ » 


of 

perjodB. 


jrailmani in Sraxlmtjm in 
24 hours. 1 hour. 


October . * 

N’ovomber . . 

December . . 


And according to years 


1 

Tcm, ] 

1894 . 




1895 . 


• 


1896 , 


• 


1897 . 

9 

0 


189S . 

« 



1899 . 

• 



1900 . 




1 

! 1901 . 




1002 . 

* 

• 


1903 . 

« 

• 



NUilBEB or ETOBU rBctous, . 

bcloher. 

Norember, 

Pccctnbcr,’ 


Nnmher of 
days. 


Tile aboTe indicates that the average number of storms in this season is 3’3 per 
year, and of stormy days 10-1, i.e., fbi’ee days for each storm. ■ 

























RECORDED AT PORT BLAIR FROM SEPTEMBER 1891 TO AUGUST 1901. 


'8 


The following gives mean data for : — 
1903 October 27th and 2Sth. 
1897 November 26th to 30th. 
1896 December 9th to 11th. 








1(103 

1K)7 

1895 

- 






October, 

November. 

December. 







27th to 2Slh. 

2Cth to 30th. 

0th to nth. 

(G r.u., 8th to 

0 p.re., llth). 

MidnigRt to 1 





81*0 

SJ-8 

30*0 

lto2 


9 




84*0 

32*2 

' 36*0 

3 • . 


* 




27i) 

28*4 

32-0 



• 




290 

SS'2 

36*3 

6 . . 






29-0 

30*2 

32-6 

6 


• 




2S-5 

31*2 

33*3 

7 






32*5 

32*8 

3G*G 

8 






30-0 

29-6 

38*0 

0 


« 

t 



27*0 

26‘G 

33*7 

10 


• 

• 



20*6 

27*2 

82*7 

11 






31*0 

31*0 

35*0 

12 






23*5 

35*4 

35*0 

IS 






20 6 

33*8 

33*7 

M 






17*6 

32*0 

83*0 

16 


• 




2G*0 

31*4 

81*0 

1C 


• 




26*6 

33*0 

32-0 

17 


• 




2S-0 

31*0 

33*0 

18 






24*0 

33*4 I 

31*7 

19 






18*0 

30*2 

32*3 

20 






17*0 

31*4 

30*0 

21 






17*6 

32*4 

20*7 

22 






22*6 

30*4 

27*0 

23 






12*5 

29*0 

29*3 

24 



• 



10*5 

31*4 

29*0 







Table 1. — ^Nimhet' of winds recorded under each octant of the compass at each hour in each month of the year at Tort Blair 

during 10 years. 


DlSCaSSIOS OF THE AXEMOGEAPHIC OBSERVATIONS • 



























































Tahu: 1. — Xtntther of triftfh rt'cordcit under CdCh oc((tn( of tfic comptm nt ruch hoitr in each monlh of the year at Tori Blair 

diirhiy 10 years ~ cnnhl. 


llKCOnPED at tout liLMR KHOM SKPTEMnKR 180 J TO AUGUST 1001. 


175 



1 










































Table .1 , — yumher of loinds [recorded under each octant of the compass at each hour in each month of the year at P 


176 


DISCUSSION OF THE ANEMOGRAFIIIC OBSERVATIONS 





























































. Table of tcindsi recorded under each octant of the compass at each hour hi each month of the year 

at Fort Blair during 10 years — contd. 
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Table i.—Numhe-)' of winds recorded unde'r each octant of the compass at each hour in each month oj the year at Port Blair 

during 10 years — concluded. / 
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■Number of miles recorded under each octant of the compass at each hour in each month of the year at Fort Flair 

during 10 gears — contcl. 
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HECOHDED AT POET BLAIR FROM SEPTEMBER 1891 TO AUGUST 1901. 
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2!^imhef' of miles recorded under each octant of the compass at each hour in each month of the year at Port Blair 

during 10 contd. 
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Table 2. — Numher of miles recorded wider each octant of the compass at each hour in each month of the year at Tort Blair 

duriny 10 conoid. . . « 


BECOEBED AT PORT BLAIR FROIT SEPTEilBEE 1894 TO AUGUST 1904. 185 































33G DISCUSSION OF rUE AKEJIOGUAPHIC ODSEJIVATIONS 

3 . — N^tnnhcr of miles recorded under each octant of the compass in each nionilf 
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Table 6,-^lIean movement of air irrespective of direction in each hourly interval of each month as registered hy a Becldcfs 

anemograph at Fort Flair from Septemher 1894 to August 1904. \ 
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Table 1,-^Nimher of toinds recorded ti7ider each octant of the compass at each honr in each month of the year at Dhuhri 

during 6-7 years. 
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Table l.—NttmhO' of winds recorded under each octant of the compass at each hour in each month of the year at Dhuhri 

during 6*7 years — continued. 
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T.uiu: 1 . — ^*i(mhcr oj tchuh ti^cordcd undci* each octant of the compuih at each hour in each utonlh of the i/car 

at J)hulri duriutj C*7 T^rur^-^-conthiued. 
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Tabli: 2.— i\'t«J 2 &cr of miles recorded under each octant of the compass at cjach hoar in each month of the year at JJhxih'i 
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